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DETAILED ACTION 

1 . Claims 1 -40 were examined. 

Claim Rejections - 35 USC §112 



2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

3. Claims 12, 14-21 and 23-28 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

4. Claim 12 recites the limitation "the remainder" in line 4. There is insufficient 
antecedent basis for this limitation in the claim. 

5. Claim 14 recites the limitation "the identified system state " in lines 4-5. There is 
insufficient antecedent basis for this limitation in the claim. 

6. Claim 23 recites the limitation "the state information" in lines 6 and 7. There is 
insufficient antecedent basis for this limitation in the claim. 

Claim Rejections - 35 USC § 103 

7. The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

9. Claims 1-5, 7-20,22-29,32,34,35,37,39 and 40 are rejected under 35 U.S.C. 103 
(a) as being unpatentable by Rajsuman et al. (U.S. Patent 6,678,645 (2004)) 
(Rajsuman) in view of Klein et al. (U.S. Patent 5,768,567 (1998)), (hereafter Klein) and 
in further view of Ferguson et a!., (US Patent 3,903,403 (1975)), (hereafter Ferguson). 
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Rajsuman teaches system on a chip for validation (title) as well as co-simulation 
(column 2, line 9) with dissimilar frequencies (column 10, lines 15-20) but fails to teach 
simulation domains and activate/deactivate a simulation process. 

Klein teaches co-simulation which are modified dynamically (column 3, lines 1-5), 
while Ferguson teaches simulation system (title) at different time intervals (column 30 
.lines 25-32) a method to activate a simulation process (column 30, lines 40-44) 
Klein, Rajsuman and Ferguson are analogous art because they teach simulation of 
hardware devices 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to utilize the optimizing hardware-software co-simulation of Klein and the design 
simulators of Ferguson in the low cost SoC design validation of Rajsuman because 
Klein teaches a method which is desirable that software and hardware can be co- 
simulated together at a speed that is closer to instruction set simulation (Klein: column 
2, lines 47-49). Ferguson teaches a method where different simulations can be 
executed or run during each time interval (Ferguson: column 3, lines 59-61). 

Claim 1 . A method comprising: selectively activating (Ferguson: column 30, lines 
40-44; if one actiyates an event then deactivates must also happen) and deactivating 
(Ferguson: column 30, lines 40-44; if one activates an event then deactivates must also 
happen) particular simulation domains (Klein: column 17, lines 1-5) that each comprises 
at least one simulation model in a simulation environment such that a resolution and a 
performance (Rajsuman: column 5, 34-41) for a circuit design being simulated is 
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dynamically modified (Klein: column 3, lines 1-5) wherein each of the particular 
simulation domains operates at the same time, ("co-simulation" Rajsuman: column 2, 
line 9) and wherein each of the particular simulation domains operates at a different 
frequency ("two different cycles therefore two different frequencies, Rajsuman: column 
10, lines 15-20); and said simulation environment comprising a plurality of simulation 
domains (Klein: column 14, lines 16-24). 

Claim 2. The method of claim 1 wherein the plurality of simulation domains comprises at 
least one of a software execution domain (Rajsuman: column 12, lines 21-25) a 
hardware simulation domain, and an abstract model simulation domain. 

Claim 3, The method of claim 2 wherein the software execution domain comprises at 
least one of a native processor package (specification notes native processor as 
simulation clock — Klein: column 16, lines 35-40), an instruction set simulator (ISS) 
(Klein: column 2, lines 55-60), and a programming language simulator (Rajsuman: 
column 12, lines 21-25) to model software execution in one or more processors. 

Claim 4. The method of claim 2 wherein the hardware simulation domain comprises 
(Klein: column 2, lines 55-60) at least one of a logic simulator and a programming 
language simulator (Rajsuman: column 12, lines 21-25). 
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Claim 5. The method of claim 4 wherein the logic simulator comprises one of a 
hardware description language (HDL) based simulator (Rajsuman: column 12, lines 21- 
25), a gate-level simulator (Rajsuman: column: 11, lines 4-11 with Klein: column 2, lines 
55-60), a simulation accelerator, a system simulator, a cycle simulator, and a 
programmable hardware emulator (Rajsuman: column 12, lines 21-25). 

Claim 7. The method of claim 1 wherein each of the plurality of simulation domains 
comprises at least one model of a circuit element in the circuit design (Rajsuman: 
column 13, lines 55-60). 

Claim 8. The method of claim 1 further comprising: partitioning the circuit design into the 
plurality of simulation domains (Rajsuman: column 13, lines 55-60) based on a partition 
(Klein: column 15, line 42) criteria. 

Claim 9. The method of claim 8 wherein the partition (Klein: column 15, line 42) criteria 
comprises at least one of an abstraction level, (Rajsumann: column 3, lines 45) a 
simulation type, and a function type (Rajsumann: column 3, lines 36, 45 and 51). 

Claim 10. The method of claim 9 wherein partitioning the circuit design based on the 
abstraction level partitions (Klein: column 15, line 42 with Rajsuman: column 1, lines 50- 
55) the circuit design into at least one of a pin-level domain (Rajsuman: column 13, 
lines 34), a bus-level domain (Rajsuman: column 2, lines 41-47) and a transaction-level 
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domain. Claim 1 1 . The method of claim 9 wherein partitioning the circuit design based 
(Klein: column 15, line 42) on the simulation type partitions the circuit design into at 
least one of a software execution domain, a logic simulator domain, and a programming 
language simulator domain (Rajsuman: column 1, lines 37-40). 

Claim 12. The method of claim 9 wherein partitioning the circuit design (Klein: column 
15, line 42) based on the function type comprises: identifying one or more functional 
elements in the circuit design that have a particular level of independent operation from 
the remainder of the circuit design (Rajsuman: column 2, lines 40-55); and defining a 
domain encompassing each identified functional element (Rajsuman: column 2, lines 
40-55). 

Claim 13. The method of claim 1 wherein each of the plurality of simulation domains 
provides a particular performance level and a particular resolution level, ("abstraction 
levels" Rajsuman: column 2, lines 16-20) and wherein the particular simulation domains 
(Klein: column 3, lines 1-5) are selectively activated or deactivated during particular 
stages of simulation in combinations that either accelerate performance of the 
simulation environment or increase resolution of the simulation environment. 

Claim 14. The method of claim Iwherein selectively activating (Ferguson: column 30, 
lines 40-44; if one activates an event then deactivates must also happen) and 
deactivating (Ferguson: column 30, lines 40-44; if one activates an event then 
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deactivates must also happen) the particular simulation domains (Klein: column 3, lines 
1-5) comprises: identifying a system state of the circuit design; determining which of the 
plurality of simulation domains are to be active for the identified system state (Klein: 
column 3, lines 14-24); and advancing simulation time only in each activated simulation 
domain (Klein: column 3, lines 1-5). 

Claim 15. The method of claim 14 wherein determining which of the plurality of 
simulation domains (Klein: column 3, lines 1-5) are to be active for the identified system 
state comprises at least one of a centralized control, a transaction-based control (Klein: 
columns 10-11, lines 57-67, 1-11, respectively) and a distributed control. 

Claim 16. The method of claim 15 wherein the centralized control comprises: receiving 
the system state from one or more of the plurality of simulation domains (Klein: column 
3, lines 1-5) consulting system configuration information to determine which of the 

plurality of simulation domains correspond to the particular system state (Klein: column 

t 

5, lines 56-67); and instructing a centralized simulation clock (Klein: column 3, lines 14- 
20) to advance only for those domains corresponding to the particular system state. 

Claim 17. The method of claim 15 wherein the system state comprises system 
addresses (Klein: column 3, lines 30-37) in the circuit design. 
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Claim 18. The method of claim 15 wherein the system state comprises a data 
transaction in the circuit design, said data transaction being configured with information 
identifying which of the plurality of simulation domains are to be active for the data 
transaction, and wherein the transaction-based control comprises: sending a message 
to centralized simulation clock as part of the data transaction, said message to instruct 
the centralized simulations clock (Klein: column 3, lines 14-20) with respect to which of 
the plurality of simulation domains (Klein: column 3, lines 1-5) are to be for the data 
transaction. 

Claim 19. The method of claim 15 wherein a predetermined simulation domain (Klein: 
column 3, lines 1-5) is configured with activation information identifying at least one 
particular system state for which the predetermined simulation domain is to be active, 
(Klein: column 3, lines 14-20) wherein identifying the system state comprises receiving 
a broadcast of the system state at the predetermined simulation domain, (Klein: column 
3, lines 1-5) and wherein distributed control at the predetermined simulation domain 
comprises: determining if the predetermined simulation domain is to be active for the 
identified system state based on the activation information (Klein: columns 2 and 3, 
lines 55-67, 1-14, respectively); and advancing an operation in the predetermined 
simulation domain accordingly (operator driven i.e., inherent). 



Application/Control Number: 09/883,838 Page 1 0 

Art Unit: 2123 

Claim 20. The method of claim 19 wherein the information further identifies an event for 
terminating operation of the predetermined simulation domain (Klein: column 11, lines 
24-27) for the at least one particular system state. 

Claim 22. The method of claim 1 wherein the plurality of simulation domains (Klein: 
column 3, lines 1-5) comprises a hierarchical structure, and wherein selectively 
activating (Ferguson: column 30, lines 40-44; if one activates an event then deactivates 
must also happen) and deactivating (Ferguson: column 30, lines 40-44; if one activates 
an event then deactivates must also happen (operator/user driven) the particular 
simulation domains on levels of the hierarchical structure. 

Claim 23. The method of claim 1 further comprising: identification state information 
comprising a transfer from a first simulation model in the simulation environment, said 
transfer being directed to a second simulation model in a circuit design being simulated 
in the simulation environment; receiving the state information from the first simulation 
model (Rajsuman: column 4, lines 1-6); and making the state information available to 
the second simulation model without simulating the transfer in the circuit design (Klein: 
column 10, lines 14-16). 

Claim 24. The method of claim 23 wherein simulating the transfer from the first 
simulation model to the second simulation model in the circuit design comprises 
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transferring the state information through at least one additional simulation model in the 
simulation environment. 

Claim 25. The method of claim 23 wherein receiving the state information and making 
the state information available comprises: storing the state information in a coherent 
state memory space that is part of the simulation environment and corresponds to an 
element in the circuit design being simulated (Klein: column 18, lines 40-46), said 
coherent state memory space being accessible to both the first simulation and the 
second simulation model. 

Claim 26. The method of claim 25 wherein the coherent state memory space is 
accessible to a plurality of additional simulation models. 

Claim 27. The method of claim 23 wherein receiving the state information and making 
the state information available comprises at least one of: a virtual transfer path (as 
defined in the specification as where a simulation model does not exist for a particular 
data path in the circuit design — coherent memory: Klein: column 18, lines 40-45) for use 
when a simulation model of a transfer path in the circuit design is not included in the 
simulation environment; and a higher performance (not addressed: speculative/opinion) 
transfer path than the simulation model of the transfer path in the circuit design. 
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Claim 28. The method of claim 27 wherein the higher performance transfer path 
provides a lower level of resolution than the simulation model of the transfer path in the 
circuit design. 

Claim 29. The method of claim 1 (Klein: column 17, lines 1-5; Rajsuman: column 5, 34- 
41; column 14, lines 16-24) wherein a first simulation model and a second simulation 
model of the plurality of simulation models represent different versions of a same 
functionality in the circuit design. 

Claim 32. The method of claim 1 wherein a set of simulation models among a plurality 
of simulation models represent a same functionality in the circuit design, each of the set 
of the set of simulation models being used at different stages of simulation depending 
on a desired performance level and/or resolution level of the simulation. 

Claim 34. The method of claim 23 wherein both the first simulation model and the 
second simulation model are within a same simulation domain in the simulation 
environment. 

Claim 35. The method of claim 23 wherein the first simulation model and the second 
simulation model are within different simulation domains in the simulation environment. 
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Claim 37. The method of claim 2 wherein the abstract model simulation domain 
comprises at least one of a hardware description language (HDL) simulator and a 
programming language simulator (Rajsuman: column 12, lines 1-25). 

Claim 39: A machine readable storage medium having stored thereon machine 
readable instructions that when executed implement a method comprising: selectively 
activating (Ferguson: column 30, lines 40-44; if one activates an event then deactivates 
must also happen) (Klein: column 8, line 51-53) and deactivating (Ferguson: column 
30, lines 40-44; if one activates an event then deactivates must also happen) particular 
simulation domains (Klein: column 17, lines 1-5) that each comprise at least one 
simulation model in a simulation environment (Klein: abstract, "co-simulation) such that 
a resolution and a performance for a circuit design being simulated can be dynamically 
modified, (Klein: column 3, lines 1-5) wherein each of the particular simulation domains 
operates at the same time, ("co-simulation" Rajsuman: column 2, line 9) and where 
each of the particular simulation domains operates at a different frequency ("two 
different cycles therefore two different frequencies, Rajsuman: column 10, lines 15-20); 
and said simulation environment comprising a plurality of simulation domains. 

Claim 40. The machine readable storage medium of claim 39, wherein the method 
further comprises partitioning the circuit design into the plurality of simulation domains 
based on partition criteria (i.e., partitioning the hard drive). 
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10. Claims 6. 36 and 38 are rejected under 35 U.S.C. 103 (a) as being unpatentable 
by Rajsuman as modified by Klein and Ferguson as stated in claims 1-4 and 37 above, 
further in view of Barnett et al. (U.S. Patent 6,223,144 (2001) hereafter Barnett). 

Rajsuman as modified by Klein and Ferguson teaches most of the instant 
application to claims 1-4 and 37 above, but fails to teach Java programming. 

Barnett teaches a method for evaluating software programs for semiconductor 
circuits (title) while using Java software programming. 

Rajsuman as modified by Klein and Ferguson with Barnett are analogous art 
because each of them teaches simulation of mechanical devices. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to utilize the microcontroller simulation function of Barnett in the system-on-chip 
validation of Rajsuman as modified by Klein and Ferguson because Barnett teaches a 
low cost system for testing and debugging software by a programmer at compile time 
(Barnett: column 3, lines 1 1-14). 

Claim 6. The method of claim 4 wherein the programming language simulator 
comprises at least one of a C programming language simulator, a C++ programming 
language simulator, a simulator using a C-based language, a simulator using a C++ 
based language, and a JAVA programming language simulator (Barnett: column 4, line 
19). 
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Claim 36. The method of claim 3 wherein the programming language simulator 
comprises at least one of a C programming language simulator, a C++ programming 
language simulator, a simulator using a C-based language, a simulator using a C++ 
based language, and a JAVA programming language simulator (Barnett: column 4, line 
19). 

Claim 38. The method of claim 37 wherein the programming language simulator 
comprises at least one of a C programming language simulator, a C++ programming 
language simulator, a simulator using a C-based language, a simulator using a C++ 
based language, and a JAVA programming language simulator (Barnett: column 4, line 
19). 



11. Claims 21 is rejected under 35 U.S.C. 103 (a) as unpatentable by Rajsuman as 
modified by Klein and Fergusonas stated in claims 1 and 14, above, further in view of 
Rush (U.S. Patent 5,742,181 (1998)). 

Rajsuman as modified by Klein and Ferguson teaches most of the instant 
application to claims 1 and 14 above, but fails to teach priority. 

Rush teaches FPGA interconnect structure and hyperlinks (title) with priority 
(column 3, lines 10-11). 

Rajsuman as modified by Klein, and Ferguson with Rush are analogous art 
because each of them teaches simulation of mechanical devices. 



Application/Control Number: 09/883,838 Page 16 

Art Unit: 2123 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to utilize the hierarchical structure of Rush in the system-on-chip validation of 
Rajsuman as modified by Klein and Ferguson because Rush teaches verification that 
can greatly decrease the amount of time that is required to design an ASIC so long as 
the FPGA can be quickly configured to functionally emulate the ASIC design (Rush: 
column 1, lines 23-26). 

Claim 21 . The method of claim 14 wherein determining which of the plurality of 
simulation domains are to be active for the identified system state depends on a 
plurality of control mechanisms, wherein each of the plurality of control mechanisms 
comprises a priority level (Rush: column 3, Iines10-11), and wherein a higher priority 
control mechanism takes precedence over a lower priority control mechanism. 

12. Claims 30,31, and 33 are rejected under 35 U.S.C. 103 (a) as being 
unpatentable by Rajsuman as modified by Klein and Ferguson as stated in claims 1, 
23,25 and 29 above, further in view of Patel (U.S. Patent 5,546,562 (1996) hereafter 
Patel). 

Rajsuman as modified by Klein and Ferguson teaches most of the instant 
application to claim 1 ,23,25 and 29 above, but fails to teach state information. 

Patel teaches VLSI circuits within a logic simulator (title) while teaching general 
state information (column 8, lines 30-35). 
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Rajsuman as modified by Klein and Ferguson, with Patel are analogous art 
because each one of them teaches simulation of mechanical devices. 

At the time of invention, it would have been obvious to one of ordinary skill in the 
art to utilize the state information of Patel in the system-on-chip validation of Rajsuman 
as modified by Klein and Ferguson because Patel teaches a method to provide 
tremendous savings in debugging (Patel: column 4, line 48). 

Claim 30. The method of claim 29 further comprising: simulating the circuit design using 
the first simulation model, said first simulation model to generate state information 
(Patel: column 8, lines 30-35); and switching to simulate the circuit design using the 
second simulation model (Klein: column 22, lines 10-15), said first simulation model to 
transfer the state information (Patel: column 8, lines 30-35) to the second simulation 
model prior to the second simulation model being used. 

Claim 31 . The method of claim 30 wherein the first simulation model and the second 
simulation model each have a particular level of performance and resolution, and 
wherein switching to the second simulation model (Klein: column 22, lines 10-15) is 
based on a change in a performance level and/or a resolution level desired at a different 
stage of simulation. 

Claim 33. The method of claim 25 wherein the simulation environment comprises a 
plurality of additional simulation models, each of the plurality of additional simulation 
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models corresponding to one or more of a plurality of additional coherent state memory 
spaces, the method further comprising: identifying additional state information (Patel: 
column 8, lines 30-35) comprising additional transfers among the plurality of additional 
simulation models in the simulation environment; and storing the additional state 
information in appropriate ones of the plurality of additional coherent state memory (as 
defined in the specification as where a simulation model does not exist for a particular 
data path in the circuit design — coherent memory: Klein: column 18, lines 40-45) space 
such that the additional state information is accessible to corresponding ones of the 
plurality of additional simulation models without simulating the additional transfers in the 
circuit design. 

Section II: Response to Arguments 
103(a) 

1 3. Applicants are thanked for responding to this issue. Based on the amendment to 
each independent claim, a modified motivation statement has been written by way the 
base reference of Rajsuman. Furthermore, the activate/deactivate simulation limitation 
has been addressed by Ferguson. 

Citation to Relevant Prior Art 
The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure: 

• Pramataris et al., "Hardware/Software Co-Simulation Methodology based on Two Alternative Approaches" 
IEEE 1999. pg.63-66: teaches two co-simulation techniques for mixed hardware/software systems. 

• Time Executable System Specification of an ADSL Moddem Using a C++ based Design Evironment: A Case 
Study. ACM 1999. pg.38-42: teaches a C++ based simulation and codesign environment for timing 
behavior. 
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organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
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